Neutral sphingomyelinase 2 induces dopamine uptake through regulation of intracellular calcium.
Ceramide serves as a second messenger produced from sphingomyelin by the activation of sphingomyelinase (SMase). Here, we suggest that neutral SMase 2 (nSMase2) may regulate dopamine (DA) uptake. nSMase2 siRNA-transfected PC12 cells showed lower levels of nSMase activity and ceramide than scramble siRNA-transfected and control cells. Interestingly, transfection of nSMase2 siRNA or pretreatment with the nSMase2-specific inhibitor GW4869 resulted in decreased DA uptake. Reciprocally, exposure of PC12 cells to cell-permeable C(6)-ceramide induced a concentration-dependent increase in DA uptake. Removal of extracellular calcium by EGTA increased DA uptake in scramble-transfected and control cells, but not in nSMase2 siRNA-transfected or GW4869-pretreated cells. Moreover, siRNA-transfected cells showed higher levels of intracellular calcium than scramble cells, while C(6)-ceramide treatment resulted in decreased intracellular calcium compared to vehicle treatment alone. Taken together, these data suggest that nSMase2 may increase DA uptake through inducing ceramide production and thereby decreasing intracellular calcium levels.